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Abstract 

Background. Long-duration electricity storage can reduce unserved-energy risk, preserve renewable 

output, defer network investment and supply capacity during extended system stress. Wholesale 

energy arbitrage alone rarely captures those services in a stable form that supports long-tenor debt. 

Objective. This paper develops a financing framework that converts system value into contracts, 

regulated revenue and lender controls. Method. It reviews current United Kingdom cap-and-floor 

rules, United States Department of Energy commercial-liftoff work, PJM capacity-accreditation 

evidence, Australian revenue-underwriting mechanisms, European adequacy and storage-market 

design, and a hypothetical 500 MW, 5,000 MWh project. Findings. Financeability depends on the 

legal quality, duration and settlement mechanics of revenue rather than the number of revenue lines. 

Resource-adequacy payments require transparent accreditation and performance obligations. 

Resilience value requires an identified beneficiary, measurable service and enforceable payment 

route. A cap-and-floor regime can support debt when the floor calculation, availability test, efficient-

cost allowance, reopeners and timing of true-up are clear. Merchant upside remains useful after 

downside debt service is covered. Implications. Sponsors should separate contracted, regulated and 

merchant cash flows; size debt to the lower of downside cash flow and proven operating capability; 

reserve for timing and performance risk; and allocate technology, construction, dispatch, market and 

policy risks to parties able to manage them. Public authorities should procure defined services and 

avoid paying twice for the same capacity. JEL Classification: G31, G32, G38, L94, Q40, Q41, Q48. 

Keywords: long-duration energy storage, project finance, resource adequacy, resilience, capacity 
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This paper is an educational and structural analysis prepared for research purposes. It is not investment advice, an offer, 

or a solicitation. It contains no client information. 

1. LONG DURATION STORAGE SELLS PREPAREDNESS 

Energy arbitrage pays a storage asset to buy electricity at a lower price and sell it at a higher 

price. Long-duration storage can perform that trade, yet its larger system value often appears 

during infrequent periods that ordinary price history does not describe well. Those periods 

include several hours or days of low renewable output, transmission constraints, plant outages, 

extreme weather and delayed replacement capacity. 
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A lender cannot rely on the social importance of preparedness. It needs a legally enforceable 

route from the service to cash. The relevant questions are who benefits, who is authorised to 

procure the service, how performance is measured, when payment is made, and which events 

reduce or cancel payment. 

The financing problem is therefore a translation problem. System adequacy, resilience and 

optionality must become contracts, regulated allowances or market rules that produce cash before 

debt service falls due. 

2. DURATION IS A SERVICE ATTRIBUTE RATHER THAN A 

UNIVERSAL CATEGORY 

Storage duration is commonly expressed as energy capacity divided by power capacity. A 500 

MW asset with 5,000 MWh of usable energy has ten hours of nominal duration at maximum 

discharge. That measure does not establish how long the project can support the system in 

practice. 

Round-trip efficiency, minimum state of charge, auxiliary load, degradation, reservoir 

constraints, seasonal conditions, outage probability and operating reserve all affect deliverable 

duration. A resource committed to several markets can also arrive at a stress event partly 

depleted. 

Financing analysis should therefore use accredited dependable capacity and energy under a 

defined operating protocol. Nameplate megawatts and megawatt-hours remain engineering 

inputs. They become revenue measures only after market rules or contracts specify charging 

availability, dispatch obligations, test conditions and penalties. 

3. THE REVENUE GAP BEGINS WITH AN INCOMPLETE PRICE 

SIGNAL 

Wholesale prices reward scarcity when the market design allows scarcity to appear in prices. 

Price caps, emergency interventions, reserve procurement, out-of-market actions and political 

pressure can limit that signal. The most severe events are also rare, producing a distribution with 

many ordinary hours and a small number of extreme outcomes. 

An investment model built on a short historical price series can therefore miss the events that 

create system value. A model built on perfect foresight can overstate trading capture. Both 

problems become material when the project carries large fixed costs and must service debt in 

every year. 

The sponsor should model dispatch with imperfect forecasts, outages, charging constraints and 

market rules. Lenders should separate structural value supported by a payment mechanism from 

merchant value that depends on future prices and trading performance. 

4. SYSTEM ADEQUACY CREATES A DIFFERENT PRODUCT 

Resource adequacy concerns whether the system has sufficient dependable resources to meet 

demand under a defined reliability standard. Storage contributes when it can discharge during 

periods that drive expected unserved energy. The contribution changes with duration, availability, 

charging opportunity and the composition of the wider resource portfolio. 
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PJM uses effective load carrying capability to accredit storage and other resources. Its 2025 study 

shows different class ratings for four-hour and six-hour storage, illustrating that duration affects 

capacity value and that the rating can change between delivery years. The exact values belong to 

that market and study; they are not universal valuation inputs. 

A finance model should apply the accreditation rule expected during the contracted or debt tenor 

and test future revisions. Capacity revenue is dependable only to the extent that accredited 

quantity, clearing price, obligation and penalty remain supportable. 

5. RESILIENCE NEEDS AN IDENTIFIED PAYER 

Resilience can mean continuity for a hospital, data centre, water system, island grid, industrial 

plant or wider electricity network. Each beneficiary values different outage durations and 

consequences. A general claim that storage improves resilience does not create a receivable. 

A financeable resilience product requires a service boundary. The contract should identify the 

protected load or system function, minimum energy, response time, islanding or black-start 

capability, restoration sequence, testing requirement and excused events. It should also identify 

the payer and its credit quality. 

Payment can take the form of an availability fee, regulated cost recovery, a network-support 

agreement, a public-service contract or a bundled energy-services agreement. The structure 

should avoid assigning the same reserved megawatt-hour simultaneously to incompatible 

obligations. 

6. A LONG NIGHT DIFFERS FROM A SHORT PEAK 

A four-hour battery can be highly valuable for daily peaks, reserves and fast response. An 

extended renewable drought or network contingency can require energy over a much longer 

period. The relevant need may include overnight discharge, several consecutive evening peaks, 

multi-day coverage or seasonal balancing. 

Long-duration storage technologies include pumped storage hydropower, compressed-air and 

liquid-air systems, flow batteries, thermal storage and other electrochemical, mechanical or 

chemical pathways. Their cost structures, lead times, siting constraints, efficiencies, lifetimes and 

operating characteristics differ. 

The contract should procure the required service rather than a technology label. Duration, 

response, cycling, restoration and availability should follow the system need. Technology 

selection can then occur through a transparent assessment of whole-life cost and deliverability. 

7. CURRENT POLICY IS CREATING INVESTABLE PRECEDENTS 

The United Kingdom introduced a cap-and-floor framework for eligible long-duration electricity 

storage. Ofgem's current materials describe a minimum revenue floor, a maximum revenue cap, 

project assessment, efficient-cost review, availability obligations and financial-model updates 

through construction and post-construction review. The first window focuses on projects with 

more than eight hours of storage and specified delivery tracks. 

Australia uses revenue-underwriting mechanisms through national and state programmes, 

including long-term energy-service agreements and the Capacity Investment Scheme. The United 

States combines market revenues with federal loan, grant and tax-support tools for qualifying 
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projects. European institutions continue to examine capacity mechanisms and non-fossil 

flexibility support. 

These frameworks differ, but each recognises that market revenue visibility can be insufficient 

for capital-intensive storage. Sponsors should analyse the exact governing instrument rather than 

import a precedent's headline label. 

8. THE REVENUE STACK SHOULD BE A RIGHTS MAP 

A revenue stack lists energy, capacity, ancillary services, congestion relief, renewable 

curtailment reduction, network support and resilience. A finance model also needs the legal right, 

dispatch priority, measurement method and conflict rule for each line. 

The same power and energy cannot always support several services at once. A capacity 

obligation may require stored energy during a scarcity window. An ancillary-service award may 

require headroom or state-of-charge management. A network contract may restrict location or 

dispatch. A floor regime may include market revenues in the floor calculation. 

The sponsor should create an hourly or sub-hourly rights map. It should state which obligation 

controls in each condition, which revenue is incremental, which payment is netted against 

another, and which breach creates a penalty. This map becomes a core financing document. 

Table 1. Revenue mechanisms for long-duration storage 

Revenue mechanism Cash-flow basis Principal lender question Common protection 

Energy and congestion 

arbitrage 
Spread between charging 

and discharging prices 

after losses and fees 

Does the forecast reflect 

imperfect foresight, 

degradation, outages and 

market saturation? 

Conservative capture rate, 

downside price cases and 

distribution limits 

Capacity or resource 

adequacy 
Accredited dependable 

capacity multiplied by 

market or contracted price 

Can accreditation, 

obligation and penalty 

change during the debt 

term? 

Haircut, reserve, covenant 

and refinancing case 

Ancillary services Availability or dispatch 

payment for defined 

response 

Can the asset preserve 

energy for longer-duration 

obligations while 

providing the service? 

State-of-charge protocol 

and priority rule 

Regulated cap and floor Eligible revenue compared 

with an approved 

minimum and maximum 

Are floor timing, efficient 

costs, availability and 

reopeners sufficiently 

clear? 

Liquidity reserve, licence 

covenant and true-up 

mechanics 

Long-term service 

agreement 
Availability, dispatch or 

option payment from a 

public or private 

counterparty 

Is the service measurable, 

enforceable and 

creditworthy? 

Direct agreement, 

termination payment and 

step-in rights 

Network support Payment for relieving a 

defined constraint or 

deferring investment 

Does the contract survive 

network changes and 

alternative reinforcements? 

Minimum term, change 

protection and transparent 

baseline 

Resilience service Fee for protected-load 

continuity, islanding or 

restoration capability 

Who pays, what event 

triggers service, and how is 

performance tested? 

Periodic testing, reserved 

energy and credit support 

The table describes general structures. Applicable market rules and project documents determine actual cash-flow quality. 
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9. REGULATED FLOORS CAN SUPPORT DEBT WHEN MECHANICS 

ARE EXPLICIT 

A revenue floor can reduce downside risk, yet the word floor does not establish payment 

certainty. Lenders need the calculation base, eligible revenues, allowed costs, return parameters, 

availability threshold, assessment period, payment source, settlement timing, dispute process and 

consequences of non-compliance. 

Ofgem's 2025 financial model and handbook contemplate updates at regime award, financial 

close and post-construction review. This sequencing recognises that cost of debt, approved 

expenditure and project-specific inputs can change before an enduring allowance is set. 

A financing should bridge the period between expenditure and final regulatory determination. 

Cost disallowance, delayed true-up or failure to meet minimum availability can weaken coverage. 

The debt package should include contingency, liquidity and information covenants aligned with 

the regulatory process. 

10. REVENUE CAPS CHANGE THE EQUITY CASE 

A cap-and-floor regime protects consumers by sharing or returning revenue above an approved 

level. This limits the equity value of extreme merchant outcomes while preserving an operating 

incentive inside the band. The exact sharing formula matters to valuation. 

Sponsors should calculate project value from cash retained after cap sharing, not gross market 

revenue. They should also test whether refinancing gains, ancillary-service revenue, insurance 

proceeds or compensation payments enter the cap calculation. 

Debt can benefit from the lower tail of the distribution if the floor is reliable. Equity may still 

earn value through efficient construction, availability, operating performance and market capture. 

The financing model should show each stakeholder's exposure across the floor, in-band and cap 

regions. 

11. CAPACITY PAYMENTS REQUIRE ACCREDITATION DISCIPLINE 

Capacity revenue can appear fixed when a market publishes a price for the delivery year. The 

paid quantity may still change through effective-load-carrying-capability rules, testing, forced 

outages, deliverability studies and performance penalties. 

Duration adds value only when the system model attributes incremental reliability to it. As more 

storage enters the market, the marginal reliability contribution of a given duration can change. 

Charging energy may become scarce during prolonged stress. Portfolio composition and load 

shape also matter. 

Lenders should underwrite a capacity haircut rather than assume nameplate accreditation. The 

base case should follow current rules and published studies. Downside cases should apply lower 

accreditation, lower price and higher penalty exposure separately so the model reveals the 

dominant risk. 

12. RESILIENCE CONTRACTS SHOULD PAY FOR AVAILABILITY 

An availability-based resilience contract can provide predictable revenue while preserving 

dispatch flexibility. The fee should correspond to a defined reserved capability, supported by 
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regular tests and state-of-charge rules. Variable dispatch payments can cover energy, cycling and 

extraordinary use. 

The contract should specify how ordinary market operation interacts with readiness. A project 

that earns merchant revenue immediately before an outage can fail the resilience service if it 

cannot recharge. Minimum reserve requirements and forecast-triggered restrictions may be 

necessary. 

Termination compensation matters because resilience infrastructure often has few alternative 

customers. A lender will examine counterparty default, change in law, loss of protected load, 

force majeure and early termination. Direct agreements and step-in rights can preserve service 

while the parties resolve default. 

13. NETWORK SUPPORT CAN BE LOCATIONAL AND TEMPORARY 

Storage can relieve a constrained network element by charging and discharging at specified times 

and locations. The value depends on the counterfactual reinforcement, load growth, generation 

connections and network topology. 

A network-support agreement should define the constraint, operating window, dispatch 

instruction, baseline and payment. It should address what happens when the network owner 

completes reinforcement earlier than expected or changes the operating requirement. 

The project may retain energy and ancillary revenues outside the contracted window. The rights 

map should prevent double payment for the same action while preserving legitimate incremental 

value. A termination payment can compensate unrecovered fixed investment when the network 

need ends before the financing term. 

14. CURTAILMENT REDUCTION NEEDS A SHARING RULE 

Storage located near renewable generation can capture energy that would otherwise be curtailed. 

The project may earn through lower-cost charging, a shared-savings arrangement, a tolling 

contract or co-location economics. 

The baseline is difficult because curtailment depends on weather, congestion, outages, bids and 

future network reinforcement. A sponsor should avoid modelling all curtailed energy as free 

input. Charging can face grid fees, losses, taxes, opportunity cost and contractual allocation. 

A financeable arrangement defines metering, the counterfactual, energy title and settlement. It 

should also state whether the storage project can charge from the grid, how renewable attributes 

are treated, and who bears changes in network rules. 

15. TOLLING CONVERTS DISPATCH INTO CONTRACTED MARGIN 

Under a tolling agreement, a counterparty can control dispatch or nominate charging and 

discharging while paying the asset owner a fixed or availability-based fee. The counterparty takes 

some or all market-price risk. The project company retains construction, availability and 

performance obligations. 

The toll should cover fixed operating cost, lifecycle expenditure, debt service and an equity 

return under agreed availability. Variable payments can pass through charging energy, losses or 

cycling cost. 
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The agreement should allocate dispatch-induced degradation, state-of-charge responsibility, 

imbalance, negative prices and market-rule changes. A weak dispatch protocol can transfer 

unpriced operating risk back to the project while giving the toller the upside. 

16. A CAPACITY OPTION CAN PRESERVE MERCHANT INCENTIVES 

A capacity option pays the project for committed availability and gives the buyer a right to call 

energy or financial protection during defined scarcity conditions. Outside those conditions, the 

project can trade in other markets. 

The strike price, trigger, nomination period, maximum calls, energy quantity, recharge rule and 

settlement determine economic value. A purely financial option can create basis risk when the 

project's physical revenue does not match the settlement index. 

Lenders should test whether option calls coincide with high charging costs or other obligations. 

Collateral and margin requirements can create liquidity exposure even when the project is 

profitable over the year. 

17. CONTRACTS FOR DIFFERENCE CAN STABILISE SELECTED 

VALUE 

A contract for difference can stabilise revenue against a reference price or defined revenue 

metric. It works best when the reference reflects the project's actual opportunity and can be 

measured independently. 

Long-duration storage earns from complex dispatch across several markets. A simple average 

price may not capture the duration premium, congestion or ancillary-service value. A reference 

based on an ideal dispatch model can create disputes over assumptions. 

The contract should specify data, algorithm, forecast information, outages, negative prices and 

market suspension. The project should retain incentives to operate efficiently while receiving 

sufficient downside protection for financing. 

18. PUBLIC PROCUREMENT SHOULD BUY A MEASURABLE SERVICE 

A public authority may wish to procure adequacy, resilience or strategic storage. The 

procurement should state the reliability outcome, delivery date, duration, location and 

performance obligation. Technology neutrality is useful when several technologies can meet the 

need, subject to environmental and deliverability requirements. 

Bid evaluation should compare whole-life consumer cost, system benefit, construction risk and 

option value. A low nominal support request can conceal optimistic market revenue or 

insufficient contingency. 

The award should include milestone security, reporting, change control and consequences for 

delay. Public support should follow evidence that the service would remain underprovided under 

existing market arrangements. 
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19. EFFICIENT COST ASSESSMENT INFLUENCES BANKABILITY 

Regulated support often covers only costs judged economic and efficient. Sponsors should 

maintain a traceable cost baseline from feasibility through post-construction review. Related-

party contracts, contingency use, scope growth and financing cost require clear evidence. 

Ofgem's Window 1 cost-assessment guidance explains the review of submitted capital and 

operating costs. The regulator's final decision and licence prevail over guidance. A lender should 

therefore distinguish incurred cost from cost eligible for recovery. 

The financing model should include a disallowance case. Sponsor support, contingency or a 

lower distribution profile may absorb the difference. Debt sized to every submitted cost can 

become exposed if the regulator approves less. 

20. CONSTRUCTION RISK IS TECHNOLOGY SPECIFIC 

Pumped storage can carry tunnelling, geology, reservoir, civil-work and environmental risks over 

a long construction period. Compressed-air projects depend on cavern conditions and 

turbomachinery. Liquid-air, flow-battery and thermal projects can face scale-up, supply-chain 

and integration risk. 

The engineering, procurement and construction structure should reflect the actual risk. A single 

fixed-price turnkey contract may be unavailable or contain broad relief. Interface risk can sit 

among civil works, power island, grid connection and control systems. 

Lenders need a schedule with independent contingency, completion tests and a credible cost-to-

complete mechanism. The support regime should tolerate only delays consistent with its rules. 

Milestone alignment is essential because missing a policy window can impair revenue as well as 

cost. 

21. COMPLETION SHOULD PROVE THE CONTRACTED SERVICE 

Mechanical completion does not establish financeable performance. Completion tests should 

demonstrate dependable power, usable energy, efficiency, response, ramp, availability, cycling 

and the ability to meet contracted dispatch across the relevant duration. 

Some technologies need seasonal or reservoir tests that cannot be completed in a short 

commissioning window. The financing can use staged completion, holdbacks and performance 

liquidated damages, provided the remaining risk is bounded. 

Tests should use agreed measurement boundaries and account for auxiliary consumption. A ten-

hour service measured at grid export differs from ten hours at equipment terminals. The 

definition should match the revenue contract and capacity accreditation. 

22. OPERATING DEGRADATION MUST ENTER DEBT SIZING 

Electrochemical and thermal systems can lose usable capacity or efficiency with time and 

cycling. Mechanical systems can experience equipment wear, outage and reservoir constraints. 

Long-lived projects require major maintenance and replacement planning. 

The base case should include warranted and independently assessed degradation. A lifecycle 

reserve should fund cell augmentation, stack replacement, turbine overhaul or other major work. 
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Revenue contracts should state whether performance is measured against original or maintained 

capability. 

Debt service should remain covered after lifecycle expenditure. A model that treats replacement 

as discretionary can overstate cash available to lenders and equity. 

23. AVAILABILITY HAS SEVERAL MEANINGS 

Technical availability measures whether equipment can operate. Commercial availability can 

require the full contracted power and energy during specified windows. Regulatory availability 

may apply another test for floor eligibility. Capacity-market availability can include offers, 

dispatch and performance during critical hours. 

The project should calculate each measure separately. Planned maintenance may be excused 

under one contract and penalised under another. Derating may reduce payment non-linearly. 

An availability matrix should connect equipment status, contractual payment, regulatory floor 

and capacity obligation. This prevents the model from assuming full revenue when a partial 

outage affects several streams. 

24. CHARGING ACCESS IS A FUEL RISK 

Storage requires energy before it can discharge. Charging can be limited by transmission 

congestion, market prices, renewable availability, environmental rules or competing obligations. 

During an extended event, opportunities to recharge may disappear. 

A resilience or capacity contract should specify whether the project must maintain energy in 

advance and who bears charging cost. A regulated regime may treat some costs as eligible, but 

settlement timing and efficiency assumptions still matter. 

The lender's downside case should include high charging prices, lower efficiency and limited 

recharge. The operating protocol should preserve sufficient state of charge for the obligation with 

the highest financial consequence. 

25. GRID CONNECTION IS BOTH AN ASSET AND A CONSTRAINT 

A project can have sufficient storage equipment and still fail to deliver because its connection is 

delayed, constrained or non-firm. The connection agreement, network programme, curtailment 

rights and loss factors determine usable market access. 

The lender should review energisation milestones, security, reinforcement scope and 

compensation for network delay. Connection capacity should cover both charging and 

discharging. Shared or co-located connections require dispatch and priority rules. 

The support contract should align with the connection position. A requirement to deliver by a 

fixed policy date creates material risk when the network owner controls critical works. 

26. ENVIRONMENTAL AND WATER CONSTRAINTS AFFECT 

DISPATCH 

Pumped-storage projects can affect water bodies, habitats, land use and communities. 

Compressed-air and thermal projects can require site-specific permits. Battery projects need fire, 

hazardous-material and end-of-life controls. 
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Permit conditions can restrict operating levels, seasons, pumping, discharge, construction hours 

or future expansion. These limits should enter the energy model rather than remain in a legal 

appendix. 

The project should maintain compliance reserves and monitoring. Financing documents should 

allocate liability for historical conditions, permit breach and remediation. A change in 

environmental requirements may require a contractual or regulatory reopener. 

27. INSURANCE CANNOT REPLACE A REVENUE CONTRACT 

Construction all-risk, delay-in-start-up, property damage, machinery breakdown and business-

interruption insurance can protect defined events. Policies contain deductibles, exclusions, limits 

and time periods. They rarely cover ordinary market underperformance or policy change. 

Novel technology can face restricted coverage and detailed engineering conditions. A prolonged 

outage may exceed indemnity periods. Insurance proceeds can also interact with revenue caps or 

lender prepayment requirements. 

The insurance programme should follow the risk allocation and completion plan. Lenders should 

review insurer credit, reinstatement, proceeds application and uninsured tail risk. 

28. THE HYPOTHETICAL FINANCING CASE 

This paper uses a hypothetical 500 MW, 5,000 MWh storage project to illustrate financing 

mechanics. The case does not describe an actual asset, bid, market forecast or investment 

opportunity. All monetary amounts, prices, costs and ratios are modelling assumptions. 

The project has a total funding requirement of USD 1.55 billion, including construction, 

connection, development cost, interest during construction, reserves and contingency. It receives 

a twenty-year availability-linked floor or service payment, retains merchant revenue within 

defined sharing rules, and carries senior debt with sculpted amortisation. 

The case assumes staged construction and a two-year ramp to full commercial availability. It tests 

revenue timing, accredited capacity, availability, operating cost and merchant capture rather than 

presenting a single deterministic forecast. 
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Table 2. Hypothetical sources, uses and debt-service cases 

Item Base assumption Downside treatment Financing implication 

Total uses USD 1,550 million 10 percent cost overrun 

before relief 
Contingency and sponsor 

cost-to-complete support 

Senior debt USD 900 million No increase for 

unsupported overrun 
Debt limited to contracted 

downside cash flow 

Sponsor equity USD 500 million First-loss capital Funded before or pro rata 

with debt 

Grant or subordinated 

support 
USD 150 million Available only after stated 

milestones 
Conditions precedent and 

draw-stop controls 

Contracted or regulated 

revenue at steady state 
USD 168 million per year 10 percent payment 

reduction from availability 

and true-up timing 

Liquidity reserve and 

distribution lock-up 

Merchant net revenue at 

steady state 
USD 62 million per year 40 percent haircut Limited reliance in 

minimum debt-service 

case 

Operating and lifecycle 

cost 
USD 74 million per year 15 percent increase Lifecycle reserve and cost 

covenant 

Minimum annual debt 

service 
USD 83 million Fixed for sensitivity 

illustration 
Coverage tested against 

cash after operating cost 

Base debt-service coverage 

ratio 
1.88x Hypothetical calculation Supports distributions only 

above covenant threshold 

Combined downside 

coverage ratio 
1.23x Lower payment, lower 

merchant revenue and 

higher cost 

Near lock-up threshold; no 

discretionary distributions 

All amounts and ratios are illustrative modelling assumptions. They are not current market quotes, forecasts or project 

recommendations. 

29. DEBT SHOULD FOLLOW DOWNSIDE CASH FLOW 

The hypothetical base case produces cash available for debt service of USD 156 million from 

USD 230 million of total revenue less USD 74 million of operating and lifecycle cost. Dividing 

that amount by USD 83 million of debt service gives a base coverage ratio of approximately 1.88 

times. 

In the combined downside, contracted revenue falls to USD 151.2 million, merchant revenue falls 

to USD 37.2 million and cost rises to USD 85.1 million. Cash available for debt service becomes 

approximately USD 103.3 million, producing coverage of approximately 1.24 times. Rounding 

explains the difference from the table. 

These calculations illustrate mechanics only. Actual debt sizing requires project-specific tax, 

working capital, reserves, timing, currency, degradation and contract terms. 

30. MERCHANT REVENUE SHOULD BE SEPARATED BY SOURCE 

Merchant revenue should be divided into energy spread, ancillary service, congestion and other 

components. Each component needs a volume, price, capture and cost assumption. Correlation 

matters because high energy spreads can coincide with reduced ancillary-service availability or 

expensive charging. 

A single merchant-revenue growth rate conceals saturation and rule changes. The lender should 

apply separate downside cases and exclude revenue that conflicts with contracted obligations. 
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Historical back-testing is useful when it includes realistic forecasts and asset constraints. Forward 

scenarios should include changes in renewable penetration, competing storage, network 

investment, fuel price and market design. 

31. DEBT SERVICE CAN BE SCULPTED TO CONTRACT CASH 

Sculpted debt service aligns principal repayment with forecast downside cash flow. The model 

should apply a target coverage ratio to contracted or regulated cash after operating cost, lifecycle 

funding and required reserves. 

Merchant upside can accelerate amortisation through cash sweeps or support distributions after 

covenant tests. A tail between final debt maturity and contract expiry gives lenders recovery time 

after temporary underperformance. 

The financing should avoid a large balloon that depends on refinancing when the support regime 

is near expiry. A refinancing case can exist as upside, but scheduled repayment should remain 

credible without it. 

32. LIQUIDITY BRIDGES SETTLEMENT TIMING 

Regulated true-ups, capacity settlements and public payments can arrive after the period in which 

the project incurs cost and debt service. A project can remain economically entitled to revenue 

while facing a cash shortfall. 

The debt-service reserve should reflect payment timing, dispute periods and seasonal operating 

cost. A working-capital facility can bridge predictable receivables when its borrowing base and 

priority are clear. 

The model should distinguish permanent revenue loss from delayed receipt. Both affect liquidity, 

but only the first changes economic value. Cure rights and distribution restrictions should 

respond accordingly. 

33. CURRENCY AND INFLATION NEED ALIGNED INDICES 

Capital equipment, debt, operating cost and revenue can use different currencies and inflation 

indices. A domestic revenue floor may not protect imported-equipment cost during construction. 

A fixed payment can lose value against labour and maintenance cost. 

The contract should define indexation, base year, lag and exceptional reopeners. Hedging can 

reduce currency and interest-rate risk, subject to tenor and collateral. 

The project should avoid assuming that general inflation fully tracks specialist equipment or 

civil-work cost. Residual basis risk belongs in contingency and downside coverage. 

34. REFINANCING GAIN AND CHANGE CONTROL AFFECT 

INCENTIVES 

Public support regimes may share refinancing gains or adjust allowed returns. Lenders and 

sponsors need to understand how a refinancing changes the cap, floor or consumer share. 

Change control should cover material debt amendments, ownership, related-party contracts, 

construction scope and revenue hedges. Excessive restrictions can impede efficient refinancing, 

while weak controls can shift risk to consumers. 
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The financial model should calculate value after applicable sharing. Transaction documents 

should preserve lender cure and enforcement rights within the regulatory framework. 

35. TECHNOLOGY RISK BELONGS IN STAGED FINANCE 

First commercial projects can require demonstration before conventional project debt becomes 

available. A staged structure can combine grant, strategic equity, vendor support, subordinated 

capital and senior debt that draws after technical milestones. 

The stage gates should prove scale, duration, efficiency, degradation, safety, controllability and 

service performance. They should use independent evidence and agreed measurement methods. 

Later debt can refinance earlier high-risk capital after completion. The structure should state who 

funds overruns and what happens when a milestone is delayed or only partly achieved. 

36. PORTFOLIO FINANCE CAN DIVERSIFY OPERATING RISK 

A portfolio of storage assets can diversify location, counterparty, technology and market 

exposure. It can also conceal correlated policy, price and weather risk. Cross-collateralisation 

transfers performance among assets. 

Portfolio lenders should test each asset and the combined cash flow. Concentration limits can 

cover revenue regime, counterparty, grid region and technology. Cash traps can prevent a strong 

asset from subsidising an unresolved project indefinitely. 

Warehouse finance may support construction before long-term takeout. Eligibility criteria and 

asset-level representations should prevent weak projects from entering the borrowing base. 

37. PUBLIC AND PRIVATE CAPITAL SHOULD HAVE CLEAR 

PRIORITY 

Grants, concessional loans, guarantees, tax credits and regulated support can reduce financing 

cost. Their interaction determines cash priority and control. 

Conditions may include domestic content, community benefits, environmental review, delivery 

milestones and reporting. Failure can suspend disbursement or trigger repayment. Senior lenders 

need cure and coordination rights. 

The sources-and-uses model should show each support instrument's timing and eligible cost. A 

headline award does not equal cash available at financial close. 

38. RISK ALLOCATION SHOULD FOLLOW CONTROL 

Construction contractors can control defined delivery and performance risks, subject to liability 

limits. Operators control maintenance and dispatch execution. Market counterparties control 

nominations and payment. Regulators and system operators control rules within legal constraints. 

Sponsors retain residual risk. 

Passing every risk to one contractor can produce exclusions or an unaffordable price. Retaining 

every risk in the project company can prevent debt financing. 

The transaction should allocate each risk to the party with information, capability and balance 

sheet to manage it. Residual exposure should be quantified through contingency, reserves, 

insurance, covenants or lower leverage. 
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Table 3. Finance-risk allocation for long-duration storage 

Risk Primary evidence Preferred 

controller 
Financing response Ongoing monitor 

Support-mechanism 

eligibility 
Award, licence, 

statute and guidance 
Project and public 

authority within their 

legal roles 

Conditions precedent 

and legal opinion 
Compliance 

certificate and 

regulatory calendar 

Construction cost 

and schedule 
Design, contracts, 

ground data and 

critical path 

Contractor and 

sponsor 
Contingency, 

liquidated damages 

and cost-to-complete 

support 

Independent 

engineer report 

Technical 

performance 
Test protocol, 

warranty and 

operating data 

Vendor and operator Staged draw, 

completion test and 

reserve 

Power, energy, 

efficiency and 

availability 

dashboard 

Capacity 

accreditation 
Market rules and 

published studies 
System operator 

under approved 

methodology 

Haircut, covenant 

and refinancing case 
Annual accredited 

quantity 

Charging and 

dispatch 
Connection, market 

rules and operating 

protocol 

Operator and 

dispatch 

counterparty 

State-of-charge rules 

and priority waterfall 
Charging access and 

missed-dispatch log 

Counterparty credit Financial statements, 

legal authority and 

payment history 

Contracting 

counterparty 
Security, direct 

agreement and 

termination payment 

Credit review and 

receivables ageing 

Regulatory true-up Financial model, 

cost guidance and 

licence 

Project and regulator 

within the regime 
Liquidity reserve 

and disallowance 

case 

Submitted and 

approved cost bridge 

Merchant price Dispatch back-test 

and forward 

scenarios 

Sponsor or hedge 

counterparty 
Revenue haircut, 

hedge limits and 

cash sweep 

Capture rate and 

basis exposure 

The appropriate allocation depends on technology, jurisdiction, procurement and negotiated documents. 

39. THE INVESTMENT COMMITTEE NEEDS A BANKABILITY BRIDGE 

The investment committee should receive a bridge from total system value to cash eligible for 

debt sizing. The bridge begins with physical capability, applies accreditation and availability, 

maps each service to an enforceable payment, removes conflicting or shared revenue, deducts 

cost and reserves, and then applies lender haircuts. 

The bridge should show unsupported value separately. Avoided outage cost and option value can 

justify public procurement, yet they should not appear as project cash unless a payer has 

committed. 

Every debt-sizing line should link to a contract, rule, model cell and responsible owner. This 

evidence map supports diligence and later covenant reporting. 



 

Chennakeshav Adya  |  Paying for the Long Night  |  2026 

 
Figure 1. From system need to financeable storage revenue 

System value becomes debt-supporting cash only after a payer, measurement method, legal obligation and settlement route are 

established. 

40. THE HYPOTHETICAL SENSITIVITY IDENTIFIES THE BINDING 

RISK 

The hypothetical case tests five changes against the same USD 83 million debt service. A ten-

percent reduction in contracted revenue weakens coverage more than a forty-percent merchant 

haircut because contracted revenue is the larger cash-flow component. Higher operating cost also 

matters because it reduces every revenue dollar available to debt. 

A combined case approaches the assumed lock-up threshold. This indicates that liquidity and 

distribution controls should respond before default. The conclusion depends entirely on the 

hypothetical inputs. 

The model should also test construction delay, accreditation loss, payment delay and major 

maintenance. Sensitivities should change one variable at a time before combining correlated 

shocks. 
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Figure 2. Hypothetical debt-service coverage sensitivity 

Ratios are illustrative assumptions derived from the hypothetical case and are not market forecasts. 

41. SEVEN GATES CAN DISCIPLINE A FINANCING DECISION 

The first gate confirms a defined system need and service. The second confirms lawful 

development and grid access. The third confirms technology and construction evidence. The 

fourth confirms enforceable revenue and creditworthy payment. The fifth confirms downside 

debt-service coverage. The sixth confirms liquidity, lifecycle funding and risk allocation. The 

seventh confirms that closing conditions preserve the support mechanism. 

Conditional approval should state the missing evidence, owner, deadline and financial 

consequence. A project should not rely on a generic expectation that future market reform will 

create revenue. 

The gates can be reused through construction and operation. A change in contract, market rule, 

cost or accreditation should return to the relevant gate. 

 
Figure 3. Long-duration storage bankability gates 

The financing advances when physical capability, legal rights, payment mechanics and lender protections remain aligned. 

42. THE FIRST HUNDRED DAYS SHOULD PRESERVE THE REVENUE 

CASE 

After financial close, the project team should maintain a single register connecting design, 

permits, cost, schedule, support-regime requirements and financing covenants. Changes should 

be tested against the revenue model before approval. 

The team should lock measurement boundaries and completion tests early. It should confirm data 

access for accreditation, regulatory reporting and lender monitoring. Connection, procurement 

and permit milestones should have named owners and documented dependencies. 

The sponsor should also protect the evidence needed for efficient-cost review. Invoices, scope 

changes, related-party decisions and contingency use should remain traceable through post-

construction assessment. 
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43. PUBLIC AUTHORITIES SHOULD AVOID DOUBLE PAYMENT 

A storage asset can provide several services, but payments should correspond to incremental 

obligations. A regulated floor may already include market revenue. A capacity payment may 

compensate dependable power. A resilience contract may reserve additional energy or a different 

operating capability. 

The procurement framework should disclose how revenues interact and which amounts are 

netted. This protects consumers while allowing the project to retain incentives for efficient 

dispatch. 

Double-payment controls should preserve bankability. Retroactive or ambiguous netting can 

undermine financed cash flows. The rule should be defined before bids and reflected in the 

financial model. 

44. LIMITS AND FURTHER RESEARCH 

Public sources describe market frameworks and system needs, but they cannot establish the 

economics of a specific project. Construction cost, geology, equipment performance, connection, 

dispatch and contract terms require project-level evidence. The hypothetical case demonstrates 

financing mechanics only. 

Further research should compare realised revenue capture with contracted forecasts, track 

changes in capacity accreditation as storage penetration rises, measure the value of multi-day 

resilience, and assess how different support mechanisms allocate cost and operating incentives. 

Legal, tax, regulatory, technical and environmental conclusions require qualified advisers in the 

relevant jurisdiction. Market rules and public-support terms should be checked at the time of 

financing. 

45. CONCLUSION 

Long-duration storage becomes financeable when a measurable service has a credible payer and a 

durable settlement route. Energy arbitrage can contribute valuable upside, but it does not by itself 

capture resource adequacy, resilience, network support or public option value. 

The revenue model should separate contracted, regulated and merchant cash. Debt should follow 

the lower tail of that cash flow after operating cost, lifecycle funding, liquidity and accreditation 

haircuts. Construction and technology risk require staged evidence and cost-to-complete 

protection. 

Policy frameworks can close the investment gap by procuring defined services, setting 

transparent support mechanics and preserving efficient operating incentives. Sponsors can 

improve bankability by connecting every debt-sizing assumption to physical capability, legal 

rights, payment terms and monitored performance. 
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